Timing of establishment of paternal methylation imprints in the mouse.
Imprinted genes are characterized by predominant expression from one parental allele and differential DNA methylation. Few imprinted genes have been found to acquire a methylation mark in the male germ line, however, and only one of these, H19, has been studied in detail. We examined methylation of the Rasgrf1 and Gtl2 differentially methylated regions (DMR) to determine whether methylation is erased in male germ cells at e12.5 and when the paternal allele acquires methylation. We also compared their methylation dynamics with those of H19 and the maternally methylated gene Snrpn. Our results show that methylation is erased on Rasgrf1, H19, and Snrpn at e12.5, but that Gtl2 retains substantial methylation at this stage. Erasure of methylation marks on Gtl2 appears to occur later in female germ cells to give the unmethylated profile seen in mature MII oocytes. In the male germ line, de novo methylation of Rasgrf1, Gtl2, and H19 occurs in parallel between e12.5 and e17.5, but the DMR are not completely methylated until the mature sperm stage, suggesting a methylation dynamic different from that of IAP, L1, and minor satellite sequences, which have been shown to become fully methylated by e17.5 in male germ cells. This study also indicates important differences between different imprinted DMR in timing and extent of methylation in the germ cells.